Studies on liver tumor promotion in the rat by orotic acid: dose and minimum exposure time required for dietary orotic acid to promote hepatocarcinogenesis.
Our earlier studies indicated that orotic acid, a precursor for pyrimidine nucleotide biosynthesis, exerts a promoting effect on rat hepatocarcinogenesis. The present study was designed to determine the optimum conditions of exposure to orotic acid required for promotion of hepatocarcinogenesis in the initiated rats. The first series of experiments was designed to determine the optimum dose of orotic acid needed to exert its liver tumor promoting effect. Accordingly male Fischer rats were given diethylnitrosamine (200 mg/kg, i.p.) or 0.9% NaCl. One week later carcinogen-injected rats were divided into six groups and fed either basal diet or the same diet containing 0.1, 0.5, 1, 2 or 4% orotic acid. Rats given 0.9% NaCl were fed 4% orotic acid. Two-thirds partial hepatectomy was performed on all animals 10 weeks after starting on their respective diets, and all groups were killed 3 weeks thereafter. Analysis of gamma-glutamyltransferase-positive foci and nodules revealed that 0.5-1% orotic acid in the diet is sufficient to exert a significant promoting effect on the selective growth of initiated hepatocytes, while higher concentrations of orotic acid were only marginally more effective. No gamma-glutamyltransferase-positive foci were observed in animals given 4% orotic acid diet following saline injection. Using 1% orotic acid as the promoting regimen, in the next series, the minimum exposure time required for dietary orotic acid to promote liver carcinogenesis was determined. Male Fischer 344 rats were given i.p. either 1,2-dimethylhydrazine dihydrochloride (100 mg/kg) or 0.9% NaCl 18 h after 2/3 partial hepatectomy. After 1 week of recovery one group of rats was continued on a semisynthetic basal diet, while others were transferred to the same basal diet containing 1% orotic acid. Rats that were on the 1% orotic acid diet were progressively transferred to the basal diet after 5, 10, 20, 29 and 40 weeks of exposure. All rats were sacrificed 54 weeks after the beginning of the experiment. The results indicate that 100% of the initiated rats developed hepatic nodules whether or not they were exposed to an orotic acid-containing diet. However, the incidence of hepatocellular carcinoma was greatly increased in animals exposed to the orotic acid diet, with 42% incidence in initiated rats given orotic acid diet for 10 weeks and up to 75% in those exposed to this diet for 40 weeks. Further, promotion by orotic acid exhibited a high metastatic potential with 33-60% metastasis to the lungs.(ABSTRACT TRUNCATED AT 400 WORDS)